





Analysis of Metal Hydride Packed-Bed 
㸦Contact Diameter Change Model by Discrete Element Method㸧 
Masahiro MATSUSHITA*1, Masanori MONDE and Yuichi MITSUTAKE 
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We analyzed the metal hydride packed-bed by discrete element method (DEM). Some analyses carried out by 
Rosin-Rammler distribution particles. In order to simulate the void fraction beyond 60% obtained by experiment, we 
are trying to develop van der Waals force model and contact diameter change model. Simulation results were close to 
the experimental results by using intermediate contact diameter between the circumscribed circle diameter and the mean 
area diameter. 
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− ܭݎଶ߰ (2) 
ࡇࡇ࡛㸪㹫ࡣ⢏Ꮚࡢ㉁㔞㸪u ࡣ୪㐍ኚ఩㸪Ȟࡣࢲࢵࢩ࣏ࣗࢵࢺ






࢞ࣛࢫ⎼࡛࠶ࡾ㸪Ỉ⣲྾ⶶྜ㔠ࡢ඘ሸ㔞ࡣ 50 g ࡛࠶ࡿ㸬ᐇ㝿ࡢ⢏Ꮚ࡛ࡣᩘ༑൨ಶࡢ⢏Ꮚ࡜࡞ࡾゎᯒࡣᅔ㞴࡛࠶ࡿ
ࡓࡵ㸪⢏Ꮚಸ⋡ 200 ಸࡢ኱ࡁ࡞⢏Ꮚ࡜ࡋ࡚ゎᯒࢆ⾜ࡗࡓ㸬⾲ 1 ࡟ゎᯒࢆ⾜ࡗࡓ⢏Ꮚࡢタᐃ್ࢆ♧ࡍ㸬⢏Ꮚᚄศᕸ
ࡣᐇ㦂⤖ᯝࢆࡶ࡜࡟ Rosin-Rammler ศᕸ࡛㏆ఝࡋࡓศᕸࢆ୚࠼࡚࠸ࡿ㸬Ỉ⣲྾ⶶᨺฟࢆ 5㸪10㸪50 ᅇ⧞ࡾ㏉ࡋࡓ
᫬ࡢ⢏Ꮚᚄศᕸ࡟ᑐࡋゎᯒࢆ⾜ࡗࡓ㸬࡞࠾㸪ᐇ㦂⤖ᯝ࡛ࡣ⢏Ꮚᚄศᕸࡣ 15 ᅇࡢ⧞ࡾ㏉ࡋ௨㝆ࡣ࡯࡜ࢇ࡝ኚ໬ࡋ࡚
࠸࡞࠸ࡢ࡛㸪50 ᅇࡢ⤖ᯝ㸦RR-50㸧ࡀ 15 ᅇ௨㝆ࡢ⤖ᯝ࡛࠶ࡿ࡜⪃࠼࡚࠸ࡿ㸬Rosin-Rammler ศᕸࡣ௨ୗࡢᘧ࡛⾲
ࡉࢀࡿ㸬 

































RR-05 5 12.99 1.25 200 310 2.323 mm 0.050 mm 7.350 mm 0.739 
RR-10 10 9.93 1.25 200 571 1.858 mm 0.050 mm 6.750 mm 0.732 
RR-50 50 8.03 1.25 200 1,002 1.525 mm 0.050 mm 6.150 mm 0.730 
 
Table 2 Setting value 
 Nickel Glass 
Young's modulus 2.01011Pa 6.01010Pa 
Poisson's ratio 0.3 0.23 
Friction coefficient   
Nickel 0.7 0.7 
79水素吸蔵合金の充填状態の計算
（離散要素法による接触距離変更モデル）















      (5) 
๓㏙ࡢ⾲ 1 ࡟ࡣᐇ㦂࡛ᚓࡽࢀࡓ࣮࣡ࢹࣝ⌫ᙧᗘࡢᖹᆒ್ࡶ♧ࡋ࡚࠸ࡿ㸬 
᥋ゐ㊥㞳 RBࡢタᐃ᪉ἲࡣ㸪㸦1㸧ࡍ࡭࡚ࡢ⢏Ꮚ࡟୍ᐃ್ࢆ୚࠼ࡿ᪉ἲ㸪㸦2㸧஘ᩘ࡟ࡼࡾྛ⢏Ꮚ࡟୍ᐃ್ࢆ୚࠼ࡿ
᪉ἲ㸪㸦3㸧⢏Ꮚ㛫᥋ゐࡈ࡜࡟஘ᩘ࡟ࡼࡗ࡚ಶู࡟୚࠼ࡿ᪉ἲࡢ 3 ✀㢮ࢆ౑⏝ࡋࡓ㸬 
ܴ஻ = ܴ஺ + ܥ௥ × (ܴ஼ − ܴ஺)      (6) 
ࡇࡇ࡛㸪Cr ࡣ᥋ゐ㊥㞳ಀᩘ࡛࠶ࡾ㸪Cr=1.0 ࡢ࡜ࡁ㸪⢏Ꮚࡣእ᥋෇ᚄ࡛᥋ゐࡋ㸪Cr=0.0 ࡢ࡜ࡁ㸪⢏Ꮚࡣ㠃✚┦
ᙜᚄ࡛᥋ゐࡍࡿࡇ࡜ࢆព࿡ࡍࡿ㸬 







ึ࡟஘ᩘ࡛Ỵᐃࡋ㸪ࡑࡢ್ࢆ౑⏝ࡋ࡚࠸ࡿ㸬஘ᩘࢆ౑⏝ࡋࡓሙྜࡢ᥋ゐ㊥㞳ಀᩘࡢᖹᆒ್ࡣ㸪ᅗ 2 ࡛ࡣCr― =0.48㸪









































Fig.2 Contact radius ratio by random number 㸦2㸧 
80 松下政裕，門出政則，光武雄一













ᅗ 5 ࡣ㸪50 ࢧ࢖ࢡࣝࡢゎᯒ⤖ᯝ࡛㸪᥋ゐ㊥㞳ಀᩘ࡜
✵㝽⋡ࡢ㛵ಀࢆ♧ࡋ࡚࠸ࡿ㸬ᶓ㍈ࡣ࣮࣡ࢹࣝ⌫ᙧᗘࢆ




























Fig.4 Calculation results of contact radius change model for 
various Wardell's sphericity  
ձȯZ 0.80 
(a) RR-05, Cr = 1.0, Cvw = 1.0×105  
ղȯZ 0.90 ճȯZ 1.00 
ձȯZ 0.80 
(b) RR-10, Cr = 1.0, Cvw = 1.0×105  
ղȯZ 0.90 ճȯZ 1.00 
ձȯZ 0.80 
(c) RR-50, Cr = 1.0, Cvw = 1.0×105  
ղȯZ 0.90 ճȯZ 1.00 

























Limit of packing 













ᅗ 7 ࡟ 3 ✀㢮ࡢ᥋ゐ㊥㞳ࡢタᐃ᪉ἲ࡟ࡼࡿゎᯒ⤖ᯝࡢẚ㍑ࢆ♧ࡍ㸬ᅗ 7 ࡣ㸪5 ࢧ࢖ࢡࣝࡢ⢏Ꮚᚄศᕸ㸦RR-05㸧
࡟ᑐࡍࡿ⤖ᯝ࡛㸪࡝ࡢィ⟬ࡶ࣮࣡ࢹࣝ⌫ᙧᗘࡣᐇ㦂⤖ᯝࡢ 0.739 ࢆ౑⏝ࡋ࡚࠸ࡿ㸬ᅗ 7㸦1a㸧ࡣ㸪୍ᐃ್ Cr=0.5









4. ࡲ ࡜ ࡵ 




























Fig.7 Calculation results of contact radius change model ( RR-05 ) 
(1a) Cr=0.5, Cvw= 1.0×105  (1b) Cr=0.5, Cvw= 0.0  (2) Cr
―
=0.48, Cvw= 1.0×105  (3) Cr
―
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